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CITIZEN PETITION 

A. Action Reuuested~ 

CollaGenex PharmaceuticaLs, Inc. (‘CollaGenex”) submits this petition under Section 
505(j) of the Food, Drug, and Cosmetic Act (“FDCA”) and 21 C.F.R. 06 10.30 and 
314.127(a)(6)(i) to request that the Commissioner of Food and Drugs refuse to approve any 
ANDA submitted by Mutual Pharmaceutical Company, Inc. (“Mutual”) for doxycycline 
hyclate tablets in which bioequivalence of the Mutual product to CollaGenex’ Periostat@ - 
(doxycycline hyclate tablets 20 mg.) is purportedly demomtrated by the bioequivalence study 
that is appended hereto as Exhibit B to the attached Declaration of Mario A. Gonz&z, Ph.D., 
and referred to in this petition as the “Mutual study.” The Mutual study artificially and 
inappropriately excludes a significant source of potential variability in pharmacokinetic 
responses, thus making it more likely to find bioequivalence when the two products are not, m 
fact, bioequivalent. For that reason, the study is insufficient to show that the Mutual prod- 
is bioequivalent to Periostat, the reference listed drug, and FDA must therefore refuse to 
approve Mutual’s ANDA. 8 505@(4)(F) and 21 C.F.R. 6 314.127(a)@)(i).’ 

B. Statement of Grounds 

FDA may not approve au ANDA unless the application contains information showing 
that the would-be generic drug is bioequivalent to a reference listed drug that has been shown . 

1. Pursuant to 21 CFR 0 10.20(c), documents that are routinely publicly available on FDA’s 
website are cited in but not attached to this petition and the accompanying expert declaration. 



Dockets Management Branch (HFA-305) 
July 14,2003 
Page 2 

to be safe and effective in an approved new drug application2 As FDA has explained, 

‘[By] showing that the generic drug b the same active ingredient as and] is absorbed 
and used by the body in the same way as the brand name drug,” the generic applicant 
“provides assurance that the generic copy will be as safe aud effective as the reference 
listed drug, whose safety aud effectiveness have been demonstrated through clinical 
trials. Because generic drug manufacturers do not have to repeat the clinical studies 
used to develop the origiual drug, . . . [this] assurance. . isacrucialaspectofthe 
scientific basis for their approval for marketiug. w3 

The burden of showing bioequivalence rests with the ANDA applica~&~ and to meet its 
burden the applicaut must conduct testing usiug a method that is “capable of establishing 
bioequivalence. . . for the product being tested. ,’ For au orally administered drug such as 
Periostat, this means an appropriately designed iu vivo ~tudy.~ 

Mutual submitted ANDA 65-134 seeking approval to market doxycycliue hyclate 
tablets with Periostat 20 mg tablets as the reference listed drug.’ CollaGenex has obtained 
from the New Jersey Drug Utilization Review Council the Mutual study which purports to 
show bioequivalence of the Mutual doxycycline hyclate tablets to Periostat tablets. 

As explained iu the Gonz&z Declaration, a fundamental precept observed by experts 
in the design and review of bioequivalence studies is that a study should not artificially exclude 

2. Federal Food, Drug, and Cosmetic Act 0 505@(2)(A)(iv), 21 USC. 8 355; id. 0 505(j)(4) 
(FDA may not approve an ANDA if information submitted is insuflicieut to show 
bioequivaleuce with the reference listed drug); 21 C.F.R. 0 314.94(a)(7) (ANDA must contain 
information to show bioequivalence); a. 6 314.125(b)(9) (FDA may refust ANDA lacking 
required bioequivalence data); @. 0 320.21(b)(i) (ANDA must include proof of 
bioequivaleuce). 

3. FDA Backgrounder on Conjugated Estrogens, available at 
httn://www.fda.eov/cder/newslcebackground.htm (May 5, 1997). 

4. Abbreviated New Drug Application Regulations; 57 Fed. Reg. 17950, 17976 (April 28, 
1992). 

5. 21 CFR 0 32024(a). 

6. &at(b). 
7. Mutual’s Unopposed Motion for Scheduling Order and Memorandum of Points and 
Authorities in Support Thereof, CollaGenex Pharmaceuticals, Inc. v. Tommy G. Thompson, 
Secretary of Health and Human Services, et al. and Mutual Pharmaceutical Company, Inc. 
(D.D.C. 2003) (No. 1:03cv~l405-RMC). 
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potentid sources of variability that could make a showing of bioequivalence less likely if they 
were included in the analysis. Put another way, any aspect of study design that systematically 
reduces variability in the observed phamacokenetic data can bias a study in favor of incorrectly 
showing bioequivalence when it does not in fact exist.* 

The Mutual study design systematically reduced the variability in observed 
pharmacokinetic responses by excluding female subjects, thus biasing the study toward a 
finding of bioequivalence. As a result, the methods employed by Mutual were not “capable of 
establishing bioequivalence” and therefore the study results cannot be relied upon to meet 
Mutual’s burden of proving that its product is bioequivalent to Periostatg 

Because many drugs exhibit gender differences in phamacolcinetics, it has long been 
standard~practice to include both women and men in clinical trials. Consistent with the 
population of adult periodontitis patients CollaGenex’s BE study included both male and 
female subjects. As Dr. Gonx&z’s declaration explains, the mixed-gender study population 
used by CollaGenex was consistent with FDA’s “Guidance for Industq [on] Bioavailability 
and Bioequivalence Studies for Orally Administered Drug Producta - General Consideration” 
(the “BE Guidan~“),~~ and thus reflected both IDA’s current thinking abououy&v 
conduct of BE studies and the accepted current practice among pharmacy 
experts.” 

It is particularly important to include both males and females in BE studies involving 
Pabstat because doxycycline hyclate is known to exhibit different pharmacokmetics in women 
than in men, with women having a higher extent of absorption (Cmax) under both f&ted and 
fed conditions.12 The Mutual study therefore fails to take into account an important and known 
source of variability in pharmacokinetic responses, thus biasing the study in Edvor of 
inwrrectly fmding bioqeuivalence. 

As explained by Dr. Gonz&z, the likelihood that Mutual’s study was biased in favor 
of showing bioequivalence is shown by a comparison of the coefficient of variance (CV) in 
C- values for Periostat tablets reported in the Mutual study with the corresponding CV for 
Periostat tablets in the CollaGesrex BE study, which was appropriately conducted using a 

8. GonziUez Declaration f 4. 

9. @. f 5. 

10. Available at httD://www.fda.gov/cder/guidance/4964dft.pdf. (July 10, 2002). 

11. Gonzalez Declaration 17 (citing BE Guidance at 7). 

12. Id.1 8 (citing Periostat Capsule and Tablet Package Inserts). 
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mixed-gender study population-r3 The CV is a quantitative measure of the variability in a set 
of individual pharmacokinetic measures, based on the relationship of the standard deviation to 
the mean of a pharmacokinetic parameter. It is particularly useful for cross-study comparisons . 
where, as here, the studies being compared were performed on the same drug product (i.e., 
Periostat tablets). The CV for Cm from Periostat tablets in the Mutual study was 26.65%. By 
contrast, the corresponding CV for C~U from Periostat tablets in the CollaGenex study was 
higher, i.e., more variable, at 28.0%. Similarly, for the parameter AU&, the CV for the 
Mutual study was 25.56%, but in the CollaGenex study, the CV was 37.1%. These results 
strongly suggest that the variability in C lll~x and AU& of Periostat in a study in&ding women 
was artifkially reduced in the male-only Mutual study. The resulting finding of bioequivalence 
is therefore suspect.14 

Conclusion 

In order to obtain au ANDA for its doxycycline hyclate 20 mg tablets, Mutual has the 
burden of showing that the product is bioequivalent to Periostat, using methods that are 
“capable of establishing bioequivalence . . . for the product being tested” as required by 21 
CFR 0 320.24. For the reasons discussed above, the Mutual study design was not capable of 
showing bioequivalence due to its all-male study population, which would make it more likely 
to find bioequivalence when the products are not, in fact, bioequivalent. The results of that or 
any similarly designed study therefore cannot satisfy Mutual’s evident&y burden, and FDA 
must therefore refuse to approve Mutual’s ANDA. 

Fiiy, the potential consequences of falsely concluding that two drug products are 
bioequivalent are especially troubling when the drug at issue has a narrow therapeutic range, 
i.e., when even a small deviation from the target blood concentration can result in reduced 
effectiveness, increased risk, or both. Periostat is not an antibiotic, and has been shown to . . mamtam blood concentrations of doxycycline that do not reach the serum concentration 
associated with antibiotic action.15 As a result, patients who use Periostat are not subjected to 
antibiotic exposure and the attendant risk of increased antibacterial resistance. The same 
cannot be said of tbe Mutual product. Although the risk that Mutual’s product might result in 
antibiotic serum concentrations of doxycycline cannot be evaluated from the Mutual study data, 
it is known that the rate and extent of doxycycline absorption from Periostat are higher for 
women than for men. Because the Mutual study systematically excluded women from the BE 
analysis, the possibility that the study failed to reveal inequivalence of serum concentrations at 
the high end cannot be discountedi 

. 

13. rd. 19. 

14. I& 

15. Gotiez Declaration 1 10 (citing Periostat Capsule and Tablet Package Inserts). 
16. I& 
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C. Enviromental Ixqact 

The action requested Qualifies for categorical exclusion fkom the requirement of 
issuance of an environmental assessment under 21 C.F.R. 0 25.31(a). CollaGenex does not 
believe that any environmental impact will result form the granting of this petition. 

D. Economic ImDact 

In accordance with 21 C.F.R. 8 10.30(b), CollaGenex will provide data concerning be 
economic impact of the action sought if requested by the Commissioner. 

E. Certification 

CollaGenex certifies that, to the best knowledge and belief of the undersigned, this 
petition includes all information and views on which the petition relies, and that it inch&s 
representative data and information lmown to CollaGenex that are unfavorable to the petition. 

r&&l fl&&-/* 
Christoph& V. Powala -c+ 
Senior Director, Drug Development 

andRegulatoryAf%irs 
collaGenex pharmaceuticals, Inc. 
41 University Drive 
Newtown, PA 18940 
(215) 579-7388 

Of Counsel: 

Nancy L. But 
JaneE.Baluss 
But a BeardsIey 
919 Eighteenth Street, N.W. 
suite600 
Washington, DC 20006 
(202) 736-3600 



DECLAMTION OF MARIO A. GONZALEZ. PH.D. 

1. I am President and C.E.O. of GloboMax Am&i~ LLC, a consulting firm that 

provides expert advice to the p harmamltical irldumy on pharmacokinetics research and 

p-cd product development. I hold a Ph.D. in Phammcokineti~ fhml the university 

of California, San Francisco, and MS. and B.S. degrees in pharmacy fkom the University of 

Texas,Austin. Ihavemorethan28years’experienceinacademkaudindustrial 

pharmacokiuetic m3earch, including extensive experience in the design, i&rpreWa and 

review of studies designed to evaluate the bioequivalence of drug products. My quaMcations 

~eqe&nceartdeWdh~curricutwnvita,attachcdas~itA. 

2. I have beeu retaiued by CollaGenex Phamacaticals (TdlaGenex”) to review a 

study report entitled ‘A relative bioavailability study of 20 mg doxycycline hyclatc tablets 

under fastiug couditious,” which was prepared by PRACS Inktutc, Ltd. far Mutual 

Phmnawutical Company, Iuc. (referred to in this declaratkm as the ‘Mutual study”). A copy 

of the study report is attgched as Exhiiit B. I also have reviewed approved package inaerta and 

pmtions of FDA’s new drug application (“NDA”) approval packages for Periostat@ 20 mg. 

capsules and tablets relating to FDA’s review of pbarmacokinetic and microbiological data, 

including an in vivo bioequivalence study conducted by CollaGenex. Those mateMs can be 

viewed on FDA’s website at the following locations, and are rekrred to in this declaration 

using the demiption shown in parentheses following each citation: 

h~://www.fda.~ov/cder/foi/labeI11~8/~o7441bI.odf (“Periostat Capsule Package Insert”); 

htto:l/www.fda.gov/cder/foi98/5~~.hbm (=Periostat Capsule Approval Package”); 

hteD://WWW.fda.gov/cder/foil/50-783 Periostat Dmtlbkxlf (‘Periostat Tablet 

Package Insert”); h#D://www.fda.~ov/cder/foi/nda/2001/50-783 oeriostat.htm (‘Periostat 

Tablet Approval Package”); htto://www.fda.eovlcderlfoilnda/2001/JO- 

783 Periostat biorkumr.pdf (‘CollaGenex BE study”). 



3. The objective of the Mutual study was to compare the single-dose relative 

bioavailability (i.e., bioequivalence) of Mutual and CdlaGenex (Pekstat) 20 mg doxycycline 

hyclate tablets. Based on s&i&al analysis of pharmacokinetic data &om the Mutual study, 

the investigators concluded that the study results indicate bioequivalence between the test ami 

refererrce produds under fasting COIKMOIIS. Mutual study at statistics-5. This determination 

was stated to be based on the statistical criterion for demonstra@ bioequival- that is 

routinely appiied to orally-admi&ered, immediate-release products by the FDA, which 

requiresthattheratiosofleast-squaresmeansand9096~~intavalsderivedfioln~ 

log-transformed pharmacokinetic pammeten AUCo-t, AUCiar, andCmafwtbetestproductbe 

within W-12596 of the corresponding reference product values. 

4. Afundamentalpreceptobservedbyexpertsinthedesignandreviewof 

bioquivalence studies is that a study should not artificially exclude potential sources of 

variability that could make a showing of bioequivalence less likely ifthey were included in the 

analysis. Put another way, any aspect of study design that systematically reduces variabiliq in 

the observed pharmacokinetic data can bias the study in tivor of incorrectly finding 

bioequivalencc where it does not in f&S exist. 

5. In my opinion, the Mutual study design systematicaIly reduced the variability in 

obsmed pharmac~kinetic responses by excluding f&male subjects, thus biasixig the study 

toward a finding of bioequivalm; As a result, the results and co-ions of the Mutual 

study do not and could not show that Mutual’s product is bioequivalent to Periostat. The basis 

for that opinion is set out in the paragraphs that follow. 

6. Periostat was originally approved tir marketing in a capsule dosage form contain@ 

20 IQ doxycycline hyclatc. Periostat Capsule Package Insert. When CollaGencx decided to 

marketPeriostatasa20mgtabletinsteadofa20mgcapsule,itwasrequiredtoconducta 

bioequivalence study compating Periostat 20 mg capsuh and tablets in order to obtain FDA 

marketing approval for its 20 mg tablet dosage form. The study design was speci&&y 
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reviewed by FDA experts and found to be appropriate to evaluate bioequivalence between the 

20 mg capsules and table% Cm&tent with the population of adult periodontitis patieuts, the 

CollaGenexBEstudywascoodudedinapopulationofbothmaleaadf;;analehealthy 

volunteers. CoUGenex BE study. 

7. Because many drugs exhiiit gender differ- iu phama~kinetks, FDA guidance 

specifically recommends iucl~ similar proportions of both male and kmale subjects in BE 

studics0fdrugssuchasPeriosfattbatareintendedforuseinbothsexes. 

htto://www.fda.eov/cder/euidance/4964dft.Ddf at 7. The guidauce qments FDA’s Currcns 

thh@ngonthispointaswellascurrentpradicebyreseatchexperts. 

8. Itis~~ly~~toincludebothmalesandfemalesinBEshrdies 

iuvolving Periostat because d~xycycliue hyclate is kuown to exhibit diffked plxumacos 

in women than in men. Data submitted for approval of Periostat capsules indicated that Crmx 

was approximately 1.7-fold higher in women than in men when studied under f&iug 

conditiob~ (as used in the Mutual study). Periostat Capsule Package Iusert, Wiuicd 

PhaMlamlogy...specialPopulatiOns... Gender.” InadseqmntstudycOmpar@ 

Periostat capsules and tablets, women again were found t0 have a higher rate (ad als0 extent) 

of absorption uuder both fasting ad fed conditions. Periostat Tablet Package Iusert, ‘clinical 

Pharmcology . . . special POpulations. . . Gender.- (Note that although the approved tablet 

labelinggoesontostatethattheg~differeoceisthoughttobeductoweightdifferencxs , 

that observation has uo relevauce for purposes of this discussion). The Mutual study ther&r~ 

failstotakeintoaccountanimportantandkrrownsourceofvariabilityinpharmacokimtic 

responses, thus biasing the study in favor of incorrectly fiudiug bimquivalence. 

9. The likelihood that Mutual’s study was biased in favor of showing bioequivalencc is 

shown by a comparimn of the coefficient of variance (CV) in C&X values for Peziostat tablets 

reported in the Mutual study with the correspoudiug CV for Periostat tablets in the CollaGzncx 

BE study, which was appropriately conducted using a mixed-gender study population. The CV 
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is a quantitative measure of the variability in a set of individual pharmacokinetic m~asu~#~, 

based on the relationship of the standard deviation to the mean of a pharmacokinetic pammeter. 

It is particularly useful for cross-study comparisons where, as here, the studies being compared 

were performed on the same drug produc8 (i.e., Periostat tablets). The CV fw CUIK fram 

Periostat tablets in the Mutual study was 26.65%. By contrast, the corresponding CV for CIUU 

from Periostat tablets in the CollaGe&x study was higher, i.e., more variable, at 27.9%. 

Similarly, for the parameter AUChpr, the CV fbr the Mutual study was 25.5696, but in the 

CollaGenex study, the CV was 37.1%. These results strongly suggest that the variability in 

C-aadAUC~ofPeriostatinastudyincludingw~wasartificially~intfaemala- 

only Mutual study. The resulting finding of bioequivalence is there&ze suqect. 

10. The potential wmeqemxs offalselyconcludingtbattwodnlgprodWt8are 

bioequivalent are especially troubling when the drug at issue has a narrow therapeutic range, 

i.e., whenevenasmalldeviationfromthetargetbloodoo~onncantintedwxd 

eiEctiveness, increased risk, or both. Periostat is not an antibiotic, and has been shown to 
. . mmun blood concent~&ons of doxycycline th& do not reach the serum cornznt&on 

associated with antibiotic action. Periostat Tablet and Capsule Package Inserts, ‘C&&al 

Pharma~logy . . . Microbiology.” Asaresult,patientswhousePeriostatarenotsubjectedto’ 

antibiotic exposure and the attendant riskofincreasedantiiresistance. Thesame 

cannot be said of the Mutual product. Although the risk that Mutual’s product might result in 

antibiotic serum wncentrations of doxycycline cannot be evaluated &om the Mutual study 
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data, it is known that the rate and extent of doxycycline absorption hm Periostat are big& 

far women than far mea Because the Mutual study systematically excluded women &XII 

the BE analysis, the possibility that the study Giled to reveal inequivalence of serum 

concentrations at the high end cannot be discounted. 

\ 
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